LyP-1-conjugated PEGylated liposomes: a carrier system for targeted therapy of lymphatic metastatic tumor.
The application of liposomes in targeted therapy of lymphatic metastatic tumors has been hampered by the low uptake rate of liposome by metastatic lymph nodes. In this report, LyP-1, a peptide that can specifically bind tumor cells, tumor lymphatics and tumor-associated macrophages, was conjugated to liposomes for targeting and treating lymphatic metastatic tumors. Firstly, LyP-1-conjugated PEGylated liposomes loaded with fluorescein or doxorubicin (DOX) were prepared and showed satisfactory vesicle size and size distribution. The in vitro cellular uptake and in vivo near-infrared fluorescence imaging results showed that LyP-1 modification increased liposome uptake by tumor cells and metastatic lymph nodes, but did not increase uptake by normal lymph nodes. The immunofluorescence analysis evidenced that LyP-1-conjugated liposomes were distributed adjacent to tumor lymphatics and tumor-associated macrophages in metastatic lymph nodes. The pharmacodynamic study suggested that compared with unmodified liposomes, LyP-1-conjugated DOX-loaded liposomes exhibited enhanced inhibition effect on tumor cells in vitro and lymphatic metastatic tumors in vivo. Pathological examination showed that liposomal DOX caused reduced tissue damage to injection site compared with DOX solution. In summary, LyP-1-conjugated PEGylated liposomes could be targeted to metastatic lymph nodes based on their specific binding to tumor cells, tumor lymphatics and tumor-associated macrophages. They are a safe and effective drug delivery system of antineoplastic agents for targeted therapy of lymphatic metastatic tumors.